S1° Determining the composition of chondritic endmembers (excel file) S2° Literature data used to construct Table 2. S3° Computing the contribution of cometary krypton in the atmosphere.
Fig. S1°
Kr three isotope plots refute a significant contribution from solar Kr to the atmosphere. S1° Determining the composition of chondritic endmembers (see excel file attached, "compilation-SR- Bekaert.xlsx") S2° Literature data used to construct Table 2 .
Calculations for volatile element concentrations in CC, OC and EC are reported in the excel file provided as a Supplementary material ("compilation-SR-Bekaert.xls"). References used to calculate the IQR for each volatiles species is reported here below. 4 Okazaki and Nagao (2017) 5 Srinivasan et al. (1978) 6 Schelhaas et al. (1990) 7 Heymann and Mazor (1968) 8 Hashizume and Sugiura (1995) 9 Patzer and Schultz (2002) 11 Okazaki et al. (2010) 12 Crabb and Anders (1982) 15 Jarosewich (1990) 14 Javoy (1995) 16 Jarosewich (1990) 14 
CC

C
Alexander et al. (1990) 17 Kerridge (1985) 18 Jarosewich (1990) 14 Piani et al. (2018) 15 Grady et al. (1986) 18 Jarosewich (1990) 14 Jarosewich (1990) 14 
N
Kerridge (1985) 19 Kung and Clayton (1978) 20 Kung and Clayton (1978) 19 Hashizume and Sugiura (1995) 9 Grady et al. (1986) 18 Kung and Clayton (1978) 19 Given that the 84 [22] . Halogens concentrations in cometary ice are from [23] for 35 Cl, 19 F and 79 Br, and from [24] for 127 I.
Noble gas, water, nitrogen and carbon concentration in the ESR and bulk mantle are from compilation by [25] . δ 15 N(‰) values for chondritic endmembers and bulk comets are from [26] and [27] , respectively. Noble gas concentrations in cometary ice are from [28] [29] . Water content and dust to ice ratio of cometary material (used to compute the concentrations of volatile elements in cometary matter) is from [30] . δD(‰) values for each chondritic endmember are from compilation by [31] , with the range of cometary δD(‰) values given by [27] .
S3° Computing the contribution of cometary krypton in the atmosphere
Mixtures were calculated for each Kr isotopes by taking 10 5 isotopic compositions ( i Kr/ 84 Kr) from the normal error distribution of comet 67P/C-G 29 , chondritic (Q) 32 , and atmospheric Kr 33 (Table   S1 ). 29 , with the associated standard deviation. All ratios are normalised to 84 Kr and uncertainties are given to 1σ.
The contribution of cometary Kr to the atmosphere is given by: 
with σ 2 given by:
where %( i Kr/ 84 Kr) com-Kr and σ 2 % ( i Kr/ 84 Kr) com-Kr are the mean cometary contribution to the modern atmosphere and the associated error for each Kr isotopic ratio, respectively. The calculated cometary contribution to a Q atmosphere is 21 ± 5%.
Fig. S1°
Kr three isotope plots refute a significant contribution from solar Kr to the atmosphere. 30 . Impact velocities are displayed as a function of surface atmospheric pressure for cometary (in green) and chondritic (in brown) impactors Incidence angle is taken as 0°, with radii defined as 100, 1000 and 2000m. The density of comet 67P/C-G has been determined to be low 30 (0.5g/cm 3 instead of e.g. 1g/cm 3 , as used by Chyba et al. (1990) ). This allows cometary impactors with radii of 100 m to be efficiently aerobraked (see the "Chyba +90" dashed green curve relative to the solid green curve adapted to comet 67P/C-G) and effectively reach the surface of the primitive Earth with low impact velocities. Note however that this requires high atmospheric pressures (≥ 5 bar), which might not have been the case in the Archean 36 .
